Objectives: To determine which demographic and behavioural parameters are independently associated with chlamydial infection in adults. Methods: Subjects were recruited prospectively from male and female attendees at a large clinic for sexually transmitted infections (STI). All subjects were tested for chlamydia and gonorrhoea and asked to complete a questionnaire addressing demography, sexual and non-sexual (including drug taking) behaviour, and history of STI. Cases were those attending with a new clinical episode and found to be infected with chlamydia, but who did not have gonorrhoea. A control group was selected randomly from those found to be negative on screening for both infections. Results: 986 cases and 1212 controls were recruited over one calendar year. The following were found to be independent risk factors for chlamydial infection on multivariate analysis (odds ratios with 95% confidence intervals in parentheses): being unmarried (1.8; 1.1-3.1); black Caribbean ethnicity (2; 1.5-2.7). Increasing age, fewer partners, and higher reported use of condoms were associated with a lower risk of infection. Conclusion: Black Caribbeans are at increased risk from chlamydia after controlling for sexual behaviour and socioeconomic status. Future research should seek an explanation elsewhere-for example, in terms of diVerences in sexual mixing or eVectiveness of healthcare interventions. (Sex Transm Inf 2001;77:265-270) 
Introduction
Genital infection with Chlamydia trachomatis is an important sexually transmitted infection (STI) which can result in pelvic infection with resultant chronic pelvic pain, tubal infertility and increased risk of ectopic pregnancy; sexually acquired reactive arthritis; epididymoorchitis; conjunctivitis and bronchopneumonia in babies born to infected mothers. 1 The identification of risk factors significantly associated with genital chlamydial infection may aid in the understanding of the transmission dynamics of this STI and also help to develop interventions targeted at those most at risk. Various studies conducted in STI clinics as well as in general practice in the United Kingdom have shown that a number of demographic factors are associated with increased risk of infection with chlamydia, including female sex, 2 3 young adult age, 4 particularly teenage girls, 2 5 6 and black ethnic origin. 4 5 7 Behavioural risk factors include those directly describing aspects of sexual behaviour, and others which, although not directly related to sexual behaviour, may represent surrogate markers of high risk sexual behaviour, such as selection of high risk partners. Direct sexual behaviour risk factors include an increased number of sexual partners [4] [5] [6] and non-use of barrier methods of contraception, such as condoms. 8 Other risk factors for chlamydia have been demonstrated only in Western countries other than the United Kingdom. These include new sexual partners (United States 9 ); heterosexual orientation (Australia, 10 Netherlands, 11 and Canada 
.
Additional risk factors have been shown to be associated with other STI but few data exist with respect to chlamydia-increased alcohol consumption and gonorrhoea in Yugoslavia, 15 and with STI in general in the United States, 16 previous gonorrhoea or other STI with gonorrhoea in the United Kingdom, 17 Netherlands, 11 and the United States.
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To our knowledge only one study has reported on risk factors associated with chlamydial infection from a UK centre other than in London, and this was a retrospective study which included no behavioural data. 19 We therefore undertook a study to investigate which demographic and behavioural risk factors are associated with chlamydial infection among attendees at a large STI clinic in the centre of Birmingham, United Kingdom (population approximately one million).
Methods
Ethical approval to conduct the study was obtained from the local research ethics committee.
All male and female patients attending the Whittall Street Clinic in Birmingham during the calendar year 14 June 1997 to 13 June 1998 inclusive were eligible to take part in the study if they presented as a new clinical episode and accepted screening for gonococcal and chlamydial infection. Testing for Chlamydia trachomatis was done using ligase chain reaction (LC X , Abbott) on a urethral swab or urine sample in males, and on a cervical swab in females. Testing for Neisseria gonorrhoeae was done by plating swabs directly onto selective culture media: swabs were routinely taken from the urethra in male patients and from both the urethra and the cervix in female patients. Pharyngeal and rectal cultures were also obtained if indicated by the sexual history.
Cases were defined as subjects found to be infected with chlamydia but not with N gonorrhoeae. A similar number of controls were selected, using random number tables, from those patients found to be free of both infections.
All eligible patients were given a structured questionnaire on arrival at the clinic reception, which they were asked to complete on their own and return before leaving. The questionnaire included questions on: A power analysis (EPI-INFO v, 5.01a, CDC, Atlanta, GA, USA) suggested that to detect an odds ratio of 1.5 for a variable with a prevalence of 20% (power 80%, confidence level 95%) would require a sample size of 1124 (562 in each group). To allow for missing data within the study groups a recruitment target of 2000 was set.
Results
A total of 986 patients with chlamydia and 1212 control patients were entered into the study. This represents a recruitment rate of 83% of the 1181 chlamydia cases seen over the study period. The characteristics of the study population and completeness of the data set are shown in table 1. On univariate analysis (table 2) all the variables were found to be significantly associated with chlamydial infection except having a history of gonorrhoea or chlamydia. Only one variable on univariate analysis had a significance level greater than 0.1 (history of chlamydial infection) and this was excluded from the multivariate analysis. A large proportion of patients with no casual partners had not replied to the question about condom use in this situation and this variable was therefore also excluded from the multivariate analysis.
Data from 1371 subjects (526 cases and 845 controls) who had a complete data set were entered into a multivariate logistic progression model. Seven variables were found to be significantly associated with chlamydial infection (table 3) : + Male sex was associated with an increased risk of infection + Age over 20 was associated with a lower risk of infection + Having fewer partners was associated with a lower risk of infection + Always using condoms was associated with a lower risk of infection + Being single was associated with an increased risk of infection + Black Caribbean ethnicity was associated with an increased risk of infection + Smoking less than five cigarettes per day was associated with a reduced risk of infection compared with high smoking rates, but nonsmokers also had an increased risk of infection.
To investigate potential interactions with sex, age, and ethnicity separate logistic regression analyses were performed on the following subgroups-men, women, age under 25, age 25 and over, black Caribbean ethnicity, white ethnicity (tables 4-6). In women there was an association with infection in those classified as homemakers compared with those unemployed or working. Condom use and marital status were not associated with infection in this group. For male patients illicit drug use was associated with an increased risk of infection, but age was no longer a significant variable.
Those under the age of 25 (table 5) no longer had an association between marital status or sex with infection, while number of partners, condom use, smoking, and ethnicity remained significant. In those aged 25 or over the total number of partners, ethnicity, and martial status were associated with infection. In white patients a history of one or more same sex partners was associated with a reduced risk of infection and significant associations were also seen for total number of partners, condom use, smoking, sex, and age. In black Caribbean patients drinking one to five units of alcohol per week was associated with a reduced risk of infection compared with non-drinkers, and the only other significant variable was age, demonstrating a reduced risk in those over 20.
Discussion
This large prospective study has demonstrated black Caribbean ethnicity to be an independent predictor of chlamydial infection in both men and women, and in those aged under 25 and 25 or over. This adds to earlier, retrospective studies conducted in Leeds 20 and London 21 showing an increased rate of gonorrhoea in black ethnic groups independent of socioeconomic status and a similar finding has also been reported for chlamydia from Coventry. 19 One previous UK study, performed in a London STI clinic, has reported an increased risk of gonorrhoea and chlamydia in black men independent of both socioeconomic status and sexual behaviour. 7 The present study also suggests that young adults (that is, teenagers) are the group most at risk from chlamydia and confirms that these individuals are an important target for health education interventions to encourage behavioural change. The association between infection with increasing number of partners, decreased condom use, and being single are consistent with known risk behaviours for the acquisition of infection. Infection was found to be associated with being male, despite the likelihood that infection in women results in a large asymptomatic reservoir. Since the population was selected from clinic attenders it would be unwise to extrapolate this finding to the general population however. Individuals who smoke may be thought of as being "risk takers" and an association with infection was indeed found in those who smoke more heavily. However, an increased risk was also seen in non-smokers which would not fit with this hypothesis. The confidence intervals for this finding were, however, very wide and need to be interpreted with caution.
Although performed prospectively the casecontrol design of this study has intrinsic limitations which may aVect the interpretation of the results and their applicability to the general population. Both the cases and controls were taken from a sexually transmitted disease clinic population, representing a high risk group for infection. The control group may therefore have had a higher risk of unsafe sexual behaviour than the general population. It is however likely that this would reduce the diVerence between cases and controls, rather than falsely elevating it. The non-response rates are shown in table 2 and vary with individual questions. The non-responders were excluded from the multivariate analysis which raises the possibility of bias, particularly for those characteristics with high non-response rates-total number of partners, number of casual partners, condom use with all partners, condom use with casual partners, illicit drug use in the past year, and occupational group. The possibility of recall bias was reduced by ensuring that all participants completed the questionnaire before their consultation with the medical staV. It should also be recognised that the use of occupational class provides only a crude estimate of economic status and raises the possibility of identifying additional associations if a more discriminating classification was used. Alternative factors, such as diVerences in sexual mixing patterns or in the eVectiveness of healthcare interventions (for example, partner notification and follow up), need to be explored to seek an explanation for these findings.
Unmarried status was found to be an independent risk factor on multivariate analysis. To our knowledge this is an original finding-smaller controlled studies from the United Kingdom, 6 United States, 9 Sweden, 14 and Australia 22 failed to find this association. The only association found with socioeconomic status, as measured by the nature of employment, was in women who were at increased risk of infection when they were "homemakers." The reason for this is not clear although other studies have also found little association with socioeconomic status. 14 23-26 However, it should be noted that in this present study a relatively imprecise measure of socioeconomic status in the form of employment was utilised. Illicit drug misuse was found to be associated with an increased risk of chlamydial infection in men. This may reflect an increased predisposition to risk taking behaviour and also raises the possibility of increased high risk behaviour while under the influence of illicit drugs. The risk factors for chlamydial infection for those aged under and over 25 were similar although condom use was only significant for the younger patients and marital status for those aged over 25. In black Caribbean patients the only factors significantly associated with chlamydia were age under 20 and being teetotal. This was however the smallest subgroup analysis (n=316), raising the possibility that a large study population with greater power may identify more significant variables.
In relation to sexual behaviour and in agreement with previous research, this study shows that an increasing number of sexual partners is a risk factor for infection but that homosexuality and consistent condom use are protective. Perhaps counterintuitively, an increased number of casual sexual partners (defined as people with whom there was a single sexual encounter) did not increase the risk of being infected. This finding has been previously reported in a study conducted in a London STI clinic. 8 Although overall consumption of alcohol did not correlate with chlamydial infection, use of illicit drugs did. To our knowledge this association has not previously been demonstrated.
The results of this research have implications for sexual health promotion activities. Information concerning chlamydia and its prevention should be targeted to those most at risknamely, young, unmarried heterosexuals and people of black Caribbean ethnicity. Health education messages should stress that risk of infection rises with increasing number of sexual partners and should seek to dispel the widely held view that casual partners are the source of greatest risk. The sobering finding that 44% of cases and 30% of controls in this study admitted to using illicit drugs in the previous 12 months shows clearly that health education aimed at STI clinic attendees should address this issue as well as the prevention of infection. 
